Effect of Herceptin on the development and progression of skeletal metastases in a xenograft model of human breast cancer.
We examined the effects of Herceptin, a bioengineered monoclonal antibody directed against Her-2/neu oncogene on skeletal metastasis using a xenograft model of breast cancer. Treatment of Her-2 overexpressing human breast cancer cells BT-474 with Herceptin caused a dose-dependent decrease in cell proliferation. In in vivo studies, BT-474 cells (1 x 10(5)) were injected into the left ventricle of female BALB/c nu/nu mice. Intraperitoneal (i.p.) infusion of Herceptin (1 mg/kg twice a week for 5 weeks) from the day of tumor cell inoculation or at the time of radiologically detectable skeletal metastasis either slowed the development or prevented the progression of skeletal metastasis as compared to control groups of animals receiving nonspecific IgG. Bone histological analysis of long bones showed the ability of Herceptin to reduce the ratio of tumor volume to bone volume as well as mitotic index, effects that were more pronounced when Herceptin treatment was initiated from the day of tumor cell inoculation. While immunohistochemical analysis of long bones showed no difference in the production of Her-2, phosphorylated (P) Her-2 and MAPK, a significantly lower level of P-MAPK was seen in bones of Herceptin treated animals. These studies demonstrate the ability of Herceptin to inhibit the development and abrogate the progression of skeletal metastases associated with breast cancer by blocking the HER-2-mediated signaling pathways.